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Srie N 02 Equations differentielles 2018-2019

021 seriot.ch

Solution de I’Exo 1

equation forme type
zy =(z—1)y zy —(z—1)y=0 lineaire homogéne
(1 + y2) y = (1 + y2) dy = xdx a variables separables
y'sinzcosz — 3y = —3y3sin’z | y — —3 = %y% Bernoulli
y' = % y = % =f (%) homogene
Y-tz =1+x Y -1 - (1+2)=0 lineaire complete

Solution de I’Exo 2

H_tdt

2. &y=

& 3——

16“"

& |tany

L (1+exp(z))yy = exp(z) &

@fydy:f%_s_tdt@%yz

:I:[Q(ln(ez—ﬁ—l)—l—c)]% etx > —c

X

y=[2n(e*+1)+ c)]% ouy=-2(In(e* + 1) + ¢)]

N|=

SeV+l=ez]=

| =e°|e”

3. tan (2)sin® (y) dz + cos? () cos (y) dy = 0 < 222@) gp — _ cosW) g,

(1+exp(2)yqe = exp(z) & (1+e")ydy = ez & ydy =

=In|l+t|+c=ln[1+e*|+c=In(e*+1)+cey?>=2(n(e” +

|eal ] = |eaz| =

5. 3exp (x) tan (y) dx + (U=e(@) gy, —
d(e*)=—

cos?(y)

md (tan y) <3

:thx:cx@ey:cx—1<:>y:1n(cx—1)

— 1
‘y—ln(cx—l), avec x>

1
= 31 e € etdr = " cos2(y) tan(y) dy
od(e) = —md(tany) < =3ln(le* = 1))+ ¢ =

—1P ©tany = e (e* — 1) = c(e” — 1)°

y = arctan (c (e” — 1)3)

cos?(z) ~ sin2(y)
te : _ .
ey T C;:;((q;)) =0« S yde = —sin 2 (y)d (sin (y)) & —cos™3 (x) d (cos (z)) = —sin
_2 .1
& cos™3 (2) d (cos (z)) = sin"? (y) d (sin (y)) & C0572(m) +c= Smil(y) —ﬁ = —5 i
s . — _ 2cos® _ _2cos?
< sy = 7201Cccfs22+1 - cc;sq"sa:il’
y = arcsin (7C E;?iil) ou y = m-arcsin (76 z;‘;iil)
tan (z) sin? (y) dz + cos? (z) cot (y) dy = 0 < 2L gin® ydz + cos Pagldy =0
& ST gy = —SC;;ZU dy < —cos™® xd (cos z) = —sin 3 yd (siny)
& [cos™3ad (cosz) = [sin?yd (siny) & c1 — $cos 2z = —Lsin"?y
&sin?y=—2c +cosPr=c+ L = 71+C‘;:°SI ¢ o sin’y = 71&)@2:2 -
& siny = :I:\/% tan (z) sin” (y) dz + cos® () cos (y) dy = 0
= arcsin (+——222L_) oy y = 7 — arcsin (£l
y= V1+ccos? x y= V1+ccos? x
4. 20U gy = Lz e ad(eV) = tdv e [ Ghpd(eV) = [Ldv e e’ + 1] =Inlz|+ ¢

1+e-L edr & ydy =

1) +c¢)

2 (y)d (sin (y))

_ 2ccos? z—1
ta = 2cos2

— In(e" |a])

—In ([tany])
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6. y’tan(x)zy@%tan( )=ye 1dy— L dx —d (sinx)
1dy = < d(sinz) & Inly| = In|sinz| + c; & |y\ =% [sinz| & y = te® sinz = csinz
7. (m2+1)y’:y2+4@(x2+1)%:y2+4¢> i = %
(i)f o = y+4 4f 0 H—zarctan( )@arctan(%):2fzzdil:c+2arctana:
& & =tan(c+ 2arctan:1:) &y = 2tan (¢ + 2arctanx)
’y:2tan(c+23rctanx)‘
Solution de ’Exo 3
Ly=2-1=u-1=u=1% @y:uxéy’:u’m—l—u@u’m—l—u:u—l:>u’x:—1:>‘;—sz—lédu:—%dm
= [du=—[ldr=u=—-Injz|[+c= L =—Inlz|+c=>y=xz(c—Inz|)
ly==(c—Infa))]
2. y’z—x—ﬂ@y/:—l—ﬂ:—l—u
x
uzgéy—ux:y—ua:+u:>ux+u——1—u:>ux——1—2u:>x =—-1—-2u
é(l_‘f_%):ffé§f(12_ggu):ff%mﬁéln\l+2u|:71n|:c|+61:1n(%)
= In|l+2u| = 2In (2) = 1n< ):>\1+2u| G ltu=4%=5=u=13(%—1)
4= (- )=y=3(¢—2)
_1
y=73(; -
3 (x— )ydx—mzdy—O@dy—”ﬂy :%—z—z:u—uQ
2
y=uwr=y =o' tu=u—-uwl=a/=-w?=>%=-" o Ligu=1ldr=— [ Ldu=[ldo
1 1 _
éﬂiln|x|+c:>%iuic+ln\x|éy*c+l€1\x\
Y c+larcl\m\
d 2 2
4 (2 y?) do = Zoydy = 06 = SR =3 (5 +2) =3 ()
L= u@y-uw#y—ux—ku—f(l—&—u)@u’x:ﬁ—%u:%(%—u):%
= ple = 1w o 2 gy = Lgp o [ 20 gy = [ Ldp
éln|1—u2|:1n|x\+clz—ln(ecl|x|):ln(e*°1|x|71):>1—u2:;|:%2:§:>u2_1:§
1 1 1
su=2(1+<)??=>2=x(1+5)=sy=da0(1+9)% =da,/T+ S==%/(221+ &) ==z (c+2)
y=+zx(c+z) ou y=—y/z(c+x)
5. :cdyfydx:\/x2+y2<:>%:y+ Vaz+y?r=2%4 %x2+y2):%+\/1+z—z:u+\/1+u2
ﬁ—uﬁy—uxéjy—y’:u’x—i-u:u—i- I+ =de=V1i+u? =2 =V1+u?
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= mdu 1dx:f\/1+72du—f L1dr = arcsinh (u) = c¢1 + In |z
ec1+nlel _ —(cy+nlz) col|z|—|ea|~tz| 1 teom)?—1 _ 2a?o
= u =sinh (¢; + In|z|) = € < — leaflz]= ‘22‘ =77 _ ( i220)23c — 203:1

:>£:czz2_1=>y:%(cx2—l)

T 2cx c

v =)

Solution de I’Exo 4

1.

Iy
y —L =
Cette equation est lineaire non homogéne
Soit I’équation homogéne :
I Yh _ dyn _ y dyn _ dx dy d —
yp— L =0 P=0LsB=2s =[“ sy =c1 +Injz| =In(e |z|)
& yn| = e |z & yp = £ex = cx
Par la variation de la constante on cherche y,, = xc (x)verifiant I’équation homogéne : y; — yf =z

yl’)—y?":a:<:)(mc(x))/—%(x):mc’(x)—i-c(x)—c(a:):x(:)xc’(m):a:(:)c’(m)zl

sc@)=rt+a=>y,=xcx)=z@+k)=r*+ar=>y,=yp+ypn=2>+ar+cx =2+ (a+c)z=2*+ka

(T4 y?) de = (\/1+y2sinyfxy) dy < P(x,y)de+ Q (z,y)dy =0

tels que : P (z,y) =1+ 3> etQ(a:,y) = —+/1+y?siny +xy

G- =2y et BQ =y = dy ;é écette equation est non exacte,

sonfacteur integrant est F (y) = ef (3250 )dy — o Tz (v=2)dy _ 71;2“ =(y?+1) °?

= (y? +1)7% (1+y?)dz — (y? +1)7% <\/1+y251ny—my) dy =0

(1+y)%d +(—siny+xy Y 1)dy:O

RERETE
5 _ 2 0NT _1_ 2 _ .y
oy M (2,y) = &5 (1+97%) 2(1497)8  (1492)3

9 o) : Y _ Y
N Z | —siny +x =
(r9) =35 < Y (2+1>2> (y2+1)2
= u(z,y) = [M(z,y)de+k(y)=[(1+y°)* de+k(y) = (1+y°)* =+ k(y)
N (z,y) = aué()?y) =1 W Lk (y) = —siny+ k' (y) = —siny

(1+y2)7 (v 2+1)2
= k(y)=— [sinydy = cosy + ¢ = u(x,y) = (1—|—y ) T+ cosy+c
d’autre part on a aussi :

u(x,y)—fN(x,y)dy+l(x)—f<siny+x( H)%)derl( ) =cosy + xv/y2 + 1 +1(z)

M (a,y) = 2450 = S £ T 41 (2) = (1+97)* =5 1 (2) =0 = I (2) = este

(1 + yz)%x—&— cosy = cste
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3. ydr — 22y +3)dy =0« P(x,y)dr + Q (z,y)dy =0
P(z,y) =y* et Q(z,y) = — (2zy + 3)
2 (P(r,y) =2y et £(Q(z,y)=-2y= £ (P(z,9) # % (Q(z,))

=>cette equation est non exacte, son facteur integrant est

Fy) = el 5880 — o 22y _

:%(y%x—(Qxy—l—S)dy):O:>y%dx—2m3j3dy:O:> (z,y)dx + N (z,y)dy =0
Yy

2 (M(@y) =27 e Z(N@y) =& (-242) = % = 2y
= u(z,y) = [M(z,y)de+k(y) = [ de+k(y) = 5 +k(y)

e 9z +k(y) _ . B
N (a,y) = 250 = (“ay ) = 2wy K () = TR S W (y) =~ =3y
=k =y te=sulny) =5 k) =5y +e
d’autre part on a aussi :
u(@,y) = [N(z,y)dy+1(x) = [N(z,y)dy+1(x) = — [ ZLEdy +1(z) = 5 (2y +1) + 1 (2)
M(x,y) = 2ulew) = Ly 4 (a:) =L =1 (2) =0=1(x) = cste
= u(z,y) = ?13 (y+1)+1(2) =z +y 73 +cste

?J%—I—y*?’:cste
Solution de I’Exo 5
L zy +y—e*=0; y(a) =0,

Soit I’équation hiomogéne : xy;, + y, =0 & dy“ = —%” & % = —fdf slnjyy| = —In|z|+c;
& Injy,| =1In (€c1 |5U|_1) &y, =Fez7! = cx_l = § Sy, =2

Soit y, = @, vérifiant I’équation non homogeéne :

:Eyp—i-yp—e —O@xyp—i—yp—e _x(Tk/—k)+§—emzk’—eI:0:>k’(x)=e””:>k(x)=e$+c3

_ k(@) _ e"tes _ " | s _ e | c2 4y 3 e’ | cates e | ¢
yp(a):b©%+§:b®§:b—%©c:ab—e“
y:em_i_ab;ea
VvV Vz+1ldx C
2. _0”{f7 — Vo +1l+ FZ= ,/m-s- y(0) =0,
Soit I’équation homogene : y), — 7225 = 0<:>yh—1”’;2<:>d“h = &,

1
dyn _ _dx_ dy _1 1 _ +1 +1]2
ey o [0 [ 3ty ) = i+ 1) - $info 1] = |25 4 e =t (e [ ])

! L
& |yn| = e %‘ Sy =Fe |7 =y |25

1
puisque y (0) = 0 alors yp, = c2 (}"‘f:) frel-1,1]

1
. E s 2 . N
Soit y, =k (x) (%) , Vérifiant I"équation non homogene : y;, — 122

x

1

1 1_q _1
Sy = @) (H2)" 4 k@) § 2 () — k@) (28) k@) o (E2)
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1 _1 1
+k (z) 7(1»711)2 (}fz) - 2k (2) (%) —1—-2=0:
}fm) 1oz =0=k(2)= (1+x)(}+f;) —(1+a)?(1—a)?
= k(z) = [V1—2%dz = L arcsinz + L2v1 — 2?
1 1
yp = (3 arcsinz + 22v/1 — 22) (%)2 =Yg = Yn erp—c(l+ ) + (% arcsinz + Jav1 —22) (17;70)2
Yy (0)=0¢c+0=0=c=0

[N

=
—
8
S~—
I/~ /
H‘)—l
|
88
N—
|

[SE

N

y(z) = % (arcsinz 4+ zv/1 — 2?) (%)

3.y —ytanz = ﬁ, y(0)=0

. 152 . N dyh _ dyn, _ _dx __ sinz __ d(cosz)
Soit I’équation homogene y) — yp tanz = 0 < —yptanzr =0 & v = tanz = ldr = —=

1 —Infcosz| & |yp| = et [cosz| ! &y = T = 2

1
cosx

_f d(cosz)

Ccos T

< Inlyn| =
k(x)

cos T

Soit I’équation y,, =

la solution de I’equation non homogene y,, — y, tanz =

’ B ’
:>kcosx‘—&2-k51na:_ k tanx = 1 k‘ — :>d _1:dk:d$:>k:x+0:yp:k(x):m+c
COos“ T cos ™ cos T cos T cos T i cos T cos ™
Yp(0)=0=¢c=0
J— X
Y= cosz
Solution de I’Exo 6
Ly +%=—xy?
1 11
Equation de Bernoullt = 2y + = % =—z= yﬁy’ tyr =7
Sottu:§:>u :—y—Qy = —u +5u:—x,
Soit I’equation homogéne : —u), + luh =0& fd(% + %uh =0¢< d;Th ="t & ‘Z‘hh = %“’
& d"h =[% o njuy| =c +Injz|=1In(e |z]) < |up| = e 2] < up = +e |z] = co
Soit uy, = xk () solution particuilere de I’equation non homogéne —u;, + %” =—z
—@k +k)+ak=—a= ak=—a=k=1=>%=1sdk=di=>k=2+c;

Su,=zk(@)=x(x+c3) =>u=u, +u, =z (x+c3)+cor =2° +cx

_1
z2+cx

_ 1 _ 1 _
U= =y=g =

y= x2+cx

2. 2zyy’ —y? + 2 =0,
Soitu=1y*=u =2yy = azu —u+x=0,
T . N . / _ zdu dup 1
Soit I”equation homogeéne : xuy, — up =0 = ZF —up =0 = T8 = 2dx,

= Injup| =c1 + In|z| = |up| = e |z| = up = L'z = cox

Soit u, = xk (x) une solution particuliere de xul, —u, + v =0=z(k+ak') —zk+2=0= 22k = —x

P
é%:%ék:ff%m:fln|x|+03ﬁup:xk(x)::c(—ln|:c\+03)
Su=uy+u,=x(—Inlz|+c3)+er=-—zrhe+cr=y?>=—-zlnz+cx=

‘y: ver—zlnx ou y= —\/cx—wlnx‘
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1

3y —y=2/je T e yy Tyt =20,

Soituzyééu’:%y’y 3= —u=2e"

duh _ dup, _ 1
Soit I'équation homogéne 2uj, — up =0 < = 7uh = = sdx
1 1 1
& duLh“ = ifdx < ln|uy| = 53: + & |up| =eez® & up = eer® & oup = cpez”

4. Soit u, = 27k () la solution de I"equation non homogéne : Uy, — up = 2e7F

&2 (%ke%x + k’e%w) — ek (x) = 2077 & 2ker" =27 & ket =e "

1 . 1 _3 _3 _3 _3 _3
Skex?=e ok =cTe =Rt = [e2%dr= Jpem2T = —Ze 2" 4y
2
— 3%k _ _ iz 2 3z 2 —x x
up = 2%k () = up = e3” (—ge72% +c3) = —5e7" +cze?
:>u=up—|—uh=—§ +6362$+62621——%67$+C€2$

2
y% =u&sy= u? = <7%67I +C€%x)

Solution de I’Exo 7

(2 = 1)y —y* — 2’y +22=0

1. yo = 22 est une solution particuliére de 1, car

(xs—l) yofo:y0+2x = (x371)2z7x47x2x2+2:c

= 20— 20— 22+ 22 =0

2. Soity=yo+z=a’+z2=>y =2x+2' =

(*=1)y —y? —2?y+ 20 = (- 1) 2z +2) - (x2+z)2—x2(x2+z)+2x:z’x3

(:103 — 1) 2 =322z —22=0= 272 (m3 — 1) 2 —=322271-1=0

Soitu=z"t=u =—272 = — (xg — 1) w —3z%2u—1=0,

Soit I’équation homogéne : (:17 — 1) uy — 3z%up, =0 & d“h = -

dup __ 322 d

o dup _ 3z

up x3—1 up r3—1

& Infup| =In|2® — 1|_1 +c¢=1In (ecl |3 — 1‘_1) & |up| = e |23 — 1

& up, = et (23 — 1)_1 =cp (2 - 1)_1

Soitu, = (z* — 1)~ "k k () la solution particuliere vérifiant (x* — 1) u), — 32%u, — 1 = 0,

&= (2® = 1) |=8ka® (2* = 1) T K (20 = 1) 7] =302 (08 = 1) (@) — 1 =0

@—k’—le@%:—I@k:fdx203—x:>up:(x?’—l)flk(;v):(x?’—l)f

:>u:up+uh:(Jc3—1)_1(03—x)+02(x3—1)_1:(m3—1)_1(c—x)

zfl

:>z_1=(x3—1)_1(c—33):>2—

x—l

y—x +

—3z2%z — 22

ey — )

)]

=0=
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Solution de I’Exo 8

y" =5y +6y =0
cette equation differentielle lineaire du deuxieme ordre admet des solutions de la forme y = re”

y=re® =y =1r2e® =y =13 = 1r3e® — 5% +6re* =0=1r>—5r+6=0=1r € {1,5} =

‘y = c16% + c9ed®

Y42 +y=0=r24+2r+1=0=>(r+1)>=0=r =rp=—1

‘y:(ax—i—b)e’w

v' -9y =0=1r>-9=0<r¢c{3,-3}

‘y = ae3® + be 3"

Solution de I’Exo 9

Ly'+y —2y=e®=r+r-2=0&r+2)(r—1)=0rec{-2,1} =y, = ae® +be ?®

r#E—-l=y,=cc =y, =—ce Py =ce P ce " —ceT"—2 " ="

:>—2<::1:>c=—%:>yp=—l z

7€

y = ae® + be 2% — %e“”

29—y —2y=a2-1=(2>-1)e"=>r’—r-2=0=>(r-2)(r+1)=0=>rec{-2,1} = yp = cre” " + c2€>*
T#O:yp:xo(axQ—l—bx—l—c)eO”:(ax2+bm+c):>y;:2aw+b$y;’:2a
=2a— (2az+b) — 2 (a2’ + bz + ¢) = —2az® —2(a+b)z +2a—b—2c=2? -1
= —-2a=1et —2(a+b)=0et2a—b—2c= -1,
éaz—%etbz%etc:—i:>yp:ax2+bx+c:—%x2+%x—i

- 1 1 1
=y =ynt+yp,=cie I+0262$—§x2+§m—1

_ - 2¢ 1,2 , 1, 1
Yy =cre " + ce 5T +2x I

3y +y —2y=e"=r’+r-2=0(r+2)(r-1)=0=r¢e{-2,1} = yp = c1e" 2 + cge”
r=1=y,=(ar+b)e” =y, =ae® + (ax +b)e” = (ar +a+b)e”
=y, = ae” + (ax +a+b)e” = (ax + 2a +b) e”
=y +y —2y=(ax+2a+b)e* + (ax +a+b)e* —2(ax +b) e” = 3ae”
=3ac” =" =>3a=1=a=35 =y, = (a+b)e”

SY=yYy+Yp = 16”2 4 c9e” + (%x + b) e® = cre % + (%x + 03) e

Y = k1€_21+(%$ + k) €”
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Solution de I’Exo 10

1. y" +y =tanuz,

Premiere methode :

r?+1=0=r¢€{—i,i} =y =cosz etys =sinzet f () =tanx
= yp =1 €08T + casinx = y, = ug (x) cos +uq (z)sinz

Y1 Y2 cosz sinx 5

W = 5 5 = =cos?z+sin®z =1
S —sinz cosz
We = 0 ya | 0 sinw | e
1= Ay - - cos T
flx) F2 tanz cosx
Y1 0 cosT 0 )
Wy = N = =sinz
G f(x) —sinz  tanz
! sin2z _ sin? sin? x : _ —12
= U = - cos T - f cosZg COSL = — f 1—sinZ x d(SanE) - 1—t2 dt
—t2 _ 1-t*—1 _ ¢ _
e = 1o =L 17 =1- (1+t + 1= t)
_ 1 _ 1
= [ = t—t—i((ln(l—f—t)—ln(l—t)))_t—g( ( H)
_ 1 1+4sinz / __ sinzx 3 _
= u; =sinz 2ln (717“”6) = up = % =sinz = uy (z fsmxdx— cos T
= 1, = Uy cOS +ugsina = (sinz — & In sz cosx—l—(—cosa:)sinx— —cosz |y lisine
Yp = U1 2 - 2 l—sinz 2 1—sinz

cosx 1+sinz
€5 In 50

=Y =Yn +Yp =C1COST + Co8INT — T—sina

Deuxi¢éme methode :

p = k1 (x) cos (z) =y, = kjcos(z) — kysinz
=y" =k{ cos(x) — kisinz — ki sinz — ky cosx
=y, +yp = kY cos (z) — 2k sinz = tanz

Soit u (x) = ki () = v’ cos (a:) — 2usinz = tanz,

uj, cos () — 2up sing =0 = o = 25ML — —2((;%?/
= In|uy| = —2Injcosz| +a = In|cosz| > + a

= |up| = e®|cosz| % = up, = e (cosa)® = beos T2 = b

Soit u, = %, solution particuliere de u;, cos (r) — 2up sinz = tanz

= up, = (kpcos? :z:)/ = kb cos™2x + 2kosinzcos 3 x

= up, cos (z) — 2up sinz = khcos 'z + 2k sinz cos 2 — 2ky cos 2 wsinz = khcos 'z = tanx
= ki =sinz = kg = —cosz

= Up = ;ocs(;sfcw :700%%1 éu:ﬁicosr :>k,( ):ﬁiﬁ

=k (z)= [ (2% — —==)de = ctanz — §In {1802

= yp = ki1 (z) cos (z) = (ctanx —1n 1+:$’;) cos (z) = csinz — %(w) In {EsiRT —y

cosz | l4sinx

Y=Yn+Yp=crcosx + cpsinx — Toen e
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2.y +2) —2y=€*+2x
Soit I’équation homgene : yjl + 2y, — 2y, =0=1?>+2r —2=0=r¢€ {—1 +3,-1— \/§}

—1+v3)z Jr626(—1—\/5)9[:

:>yh201€(
up =ae® = uj =ae® = uf =ae” = (a+2a—2a)e* =arx=e*=a=1

up=br+c=>uh=b=uf =0=(20—2bx —2c)=x=>b=—Jetc=—

=

Sy=utuw=c —L@+)=>y=y+y,

y= cre(FHVB)e 4y e(F1VB)e 4o 1(z+1)

1

cosx’

3y =y+

Soit Iequation homogene : yj, — y, =0
r2—1=0&rec{-1,1} =y, =c1e® +ce™®
Soit y1 = k1 (x) e la solution de I’equation non homogene y;,/ =1yp+ Colsz

= y) = e k] + k1e” = y| = k] + ek + k1e” + kje® = k) + 2k|e® + kie”

=yl —y = k) +2Kie® = L = kY 42k = £

cos T cosx

Posons uy = ki = uj +2u; = £—
Soit I’equation homogene vy + 2u; = 0 = dd% =—2u = [ d% =-2[de=-2x+c3
= In|ui| = c3 — 21 = |us| = €272 = e =y = te®e 2 = cye”

Soit uy (r) = b(z) e 2% = u} = Ve 2% — 2be 2"

= uf 4+ 2u =be  — 2 4 e T =Ve T ==l ="2_=b)=[tde

CoS T Ccos T Ccos T
= w1 (2) = (f Ggde) e = uy = ([ de) 720 = g = =5 (7% [ Sgde — e 72 557) e

Soit yo = ky () e” la solution de Iequation non homogene y, =y, +

=y =3 (—e* [ Edr+ L )+ch‘“‘:>y=y1+y2=cle””+026_’”—%(6_”f Crde—e” [

Ccos T cos T

COoS T

_ T —x 1 —z e’ _ e *
Yy = c1e® + cae 5 (e J Ezde—e" | dx)

COS T

4oy +2y +y =

Soit I’equation homogene : vy, + 2y}, +yn =0

P42 +1=0=(0+1)°=0=>r=r=-1=y,=(ax+b)e®

e~

Soity, =k (x) e~*, la soluton de I"equation non homogene y,) + 2y, + y, = %

Yp=k(x)e ™ =y, =k (x)e ™ —k(z)e™

=y, =K' ()e ™ =k (z)e™™ — K (v)e "+ k(z)e ™ =k" (v) e =2k () e " + k(z)e™™

Sy +2) +y=k'(x)e* -2k (x)e "+ k(z)e "+ 2k (x)e ™ =2k (z)e "+ k(zx)e " =k"(x)e "
=k ()= = [k (2)de=[Ldzr=In|z|+c =K () =lhz+c
=k(x)=[(nz+ec)de=x(ci+lnz—-1)=y,=k(@)e*=z(ct+lnz—1)e ™

=y=(ax+be +z(cp+lnr—1e*=be " ++z(a+ci+nx—1)e*=be"+a(c+nz)e ™

‘y: b+z(c+Ilnx)|e ™

—x
- da;)
cos T
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5.y +4y =sinux,

Premieére méthode :

Soit Iequation homogene : yj| + 4y, =0 =12 +4=0=r € {2i,—2i} = y, = ¢ cos 27 + c3 cos 2.
y1 =cos2x etys =sin2z et f (z) =sinz

Yp = U1 COS 2T + ug sin 2z

Y1 Y2 cos 2x sin 2x i
W= = =2cos®x + 2sin®z = 2

o Sz —2sin2x 2cosz

ox ox

0 Y2 0 sin 2z ) )

Wi = 5 = = —sinzsin2x

flx) F2 sinx  2cosz

xT

Y1 0 cos 2x 0 .
Wy = 5 = = sinx cos 2x

G f(7) —2sin2z sinz
= uf = =8nLsin2r ) = — fging? cosadr = — [sin®ad (sinz) = —$sin’
= ub = LS — g, = [singcos® zdx — 3 [sinzdx
- _ 2 N Ry ] —_1 3 1
= — [cos?zd (cosx) — 5 [sinzdr = —% cos® x + 5 cosx

= Yp = U1 COS 2T + Ug sin 2z

= (—1sin’2) cos2z + (—3 cos® z + § cos z) sin 2z

= _%Sjrf‘m (2cos?x — 1) +2 (—3 cos®z + § cosz) sinw cos x
2 3 2 o4

= fgsinsxcos2x+ ésin x — % cos T sinx + cos

2rsinz

2

= —% sin z cos® x (sin2 x + cos? CC) + % sin® z + cos? zsinx

2gsinz + %sin?’x = Lcos?zsinx + %sin?’x

:f%sin:ccos2x+cos :

= % sinx (C082 x + sin? CC) = %sinm

=Y=Ynt+yYp= %sinx—i—cl cos 2z + co cos 2z, d’ou

Y= %sina:+clcos2x+02(:os2:c

Deuxiéne méthode :

y' +4y =sinx = y, = asinz + bcosz + ¢ =y, = acosx — bsinz =

=y, = —asinz —bcosx = y, +4y = 3asinz + 3bcosx + 4c = sinz
_ _ 1
3a=1 a=3
=4 3b=0 = b=20 :>yp:%sinm

4c=0 c=0

S yY=ynt+yp= %Sinx+810082l‘+620082x, d’on

Y= %sinx+clcos2x+020052x
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